Clinical pharmacokinetics of antibacterial drugs in neonates.
Neonatal patients are surviving longer due to the rapid advances in medical knowledge and technology. Our understanding of the developmental physiology of both preterm and full term neonates has also increased. It is now apparent that differences in body composition and organ function significantly affect the pharmacokinetics of antibacterial drugs in neonates, and dosage modifications are required to optimise antimicrobial therapy. The penicillins and cephalosporins are frequently used in neonates. Although ampicillin has replaced benzylpenicillin (penicillin G) for empirical treatment of neonatal sepsis, many of the other penicillins may be used in neonates for the management of various infections. Increased volume of distribution (Vd) and decreased total body clearance (CL) affect the disposition of penicillins and cephalosporins. Decreased renal clearance (CLR) due to decreased glomerular filtration and tubular secretion is responsible for the decreased CL for most of the beta-lactams. Aminoglycoside Vd is affected by the increased total body water content and extracellular fluid volume of neonates. The increased Vd, in part, accounts for the extended elimination half-life (t1/2) observed in neonates. Aminoglycoside CL is dependent on renal glomerular filtration which is markedly decreased in neonates, especially those preterm. These drugs appear to be less nephrotoxic and ototoxic in neonates than in older patients, and the role of serum concentration monitoring should be limited to specific neonatal patients. Other antibiotics such as vancomycin, teicoplanin, chloramphenicol, rifampicin, erythromycin, clindamycin, metronidazole and cotrimoxazole (trimethoprim plus sulfamethoxazole) may be used in certain clinical situations. The emergence of staphylococcal resistance to penicillins has increased the need for vancomycin. With the exceptions of vancomycin and chloramphenicol, the efficacy and safety of these other agents in neonates have not been established. The need for serum vancomycin concentration monitoring may be limited, as with aminoglycosides, while safety concerns warrant the routine monitoring of serum chloramphenicol concentrations in neonates. Dosing guidelines are provided, based on the pharmacokinetics of the drugs and previously published recommendations. These dosing guidelines are intended for initial therapy, and close therapeutic monitoring is recommended for maintenance dose requirements to optimise patient outcome. There has been an enormous increase in our knowledge of neonatal physiology and drug disposition. Fortunately, many of the antibacterial drugs used in neonates (e.g. penicillins and cephalosporins) are relatively safe. It will be important to evaluate all newly developed antibiotics in neonates to assure their maximum efficacy and safety.